Implications of the zinc-finger motif found in the DNA-binding domain of the human XPA protein.
The XPA (xeroderma pigmentosum group A) protein specifically recognizes the UV-or chemically damaged DNA lesions, and triggers the nucleotide excision repair process. This XPA protein contains the functional domain which is crucial to the recognition of damaged DNA. Its primary structure suggests that this DNA binding domain may contain a zinc-finger motif. To gain a more detailed insight into this zinc-finger motif, we have measured the 113Cd-NMR spectra of the DNA binding domains derived from the wild-type and mutant XPA proteins. 113Cd-NMR analysis, combined with atomic absorption and site-directed mutagenesis, revealed that the DNA binding domain contains one zinc ion, coordinated with four cysteine residues (Cys105, Cys108, Cys126, and Cys129), that is essential for correct protein folding in vivo and in vitro. The four ligand cysteine residues form a Cys-X2-Cys-X17-Cys-X2-Cys motif, which is reminiscent of the (Cys)4 type zinc-finger motif found in numerous transcriptional regulatory proteins. However, the secondary structure prediction and the 3D-1D compatibility analysis demonstrate that there is no structural similarity in the vicinity of the zinc-finger motif between the XPA protein and other zinc-finger containing proteins. We conclude that the XPA protein contains a new type of zinc-finger motif.